Synaptic alterations in the acoustic cortex of the rat following insulin-induced hypoglycemia.
Hypoglycemia was induced by intracarotid insulin infusions in adult Lewis rats. Electron microscopy of the acoustic cortices in these animals revealed that hypoglycemia provoked marked morphological and morphometric alterations in the pre- and postsynaptic terminals present, as well as in the astrocytic processes seen. The number of the synaptic vesicles in the "active zone" of the synapses was dramatically decreased, with most of the vesicles loosely dispersed in the entire presynaptic profile. Some of the pre- and postsynaptic terminals were enlarged and contained dilated cisternae of smooth endoplasmic reticulum, as well as mitochondria exhibiting a marked internal disorganization. The synaptic clefts in a large number of synapses were dilated and contained fibrillary material. The most striking morphological alterations seen involved a membrane discontinuity of the postsynaptic terminal and was found mostly in the synapses of the superficial layer of the acoustic cortex. Most of the morphological alterations observed in the acoustic cortex following uncomplicated hypoglycemia are seen in sensitive areas of the brain after ischemia or hypoxia.